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Abstract 

Smart mobile devices (SMDs), especially smartphones and tablets, are becoming increasingly 
ubiquitous among educators and students in Palestine. While their use is on the rise, many 
academics are not effectively incorporating this technology into their teaching, which may 
be attributable to their negative perceptions of these devices. This study therefore examined 
academics' perceptions of the value of integrating SMDs into their teaching activities. A 
questionnaire survey collected data from 56 academic staff of the Palestine Technical 
University - Kadoorie, eliciting perceptions of the physical attributes of SMDs, participants' 
self-efficacy, the pedagogical affordance of mobile devices and challenges to their use in 
teaching. The findings show that participants were still at the stage of actively experimenting 
with smartphones and iPads, trialing their use at different levels and for different purposes. 
In general, although participants were unaware of the full potential of their functionalities, 
they viewed positively the various pedagogical affordances of integrating these devices into 
their teaching activities. The most important affordances were linking formal and informal 
learning spaces by providing anywhere-anytime learning opportunities, and developing 
interest in the subject matter, thus making learning experience more enjoyable, meaningful, 
and accessible. The results also identify various challenges including lack of experience and 
knowledge, finding the time to design and implement such integration, and selecting 
appropriate apps for the content being taught. Participants also expressed concerns with the 
limited connectivity and unreliability of Wi-Fi and 3G/4G networks in Palestine. 
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Introduction 

Smart mobile devices (SMDs), particularly smartphones and tablets, are becoming increasingly 
ubiquitous among educators and students. Increasing advances in mobile technology, wireless 
communication networks, physical features of devices and high penetration usage will drive future 
trends in mobile learning (Johnson, 2011). By 2017 around 69.4% of world's population is 
expected to use mobile phones (Srivastava, 2014). Reflecting global trends, mobile device 
penetration in Palestine reached 75% in 2012 (GSMA, 2013). Given the ready-at-hand availability 
of SMDs, it is reasonable to recognize the valuable affordance of these technologies to enhance 
the practice of teaching and learning in higher education (HE) in Palestine, as well as to meet the 
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needs of a generation for whom mobile devices are becoming an integral part of their everyday 
lives. 

In Palestine, there was rapid growth of e-learning approach across the HE institution. Almost all 
universities in Palestine are offering some type of online education and e-services. Students can 
register for their classes, exchange information, receive course messages from their instructors, 
search the library for books, access course materials, look up their grades, and stay updated on 
their academic and financial records. On the other hand, instructors post lecture notes and 
communicate with students via bulletin boards (Shraim, 2012). Most of these services are web- 
based computer applications that restrict the academic staff and students from accessing them 
anytime and anywhere (Atallah & Abu Ghosh, 2015). Recently, many Palestinian universities have 
mobile applications initiatives. For example, Islamic University Gaza and Quds Open University 
applied Android Applications for displaying the courses' schedule and exams' schedule for 
students from anywhere and anytime, also notifying the students to student lectures' schedule 
and exams automatically, viewing the academic information and grades report ( Atallah & Abu 
Ghosh, 2015).The Palestinian HE environment had the required infrastructure to utilize mlearning. 
The WiFi networks are available across most Palestinian universities (Alzaza, 2012). Nevertheless, 
special attention should be paid to teaching staff perceptions of using SMDs in higher education 
teaching, as they play a central role in successful implementation of m-learning. 

Recent studies indicate that while technology is used increasingly, many teachers are not 
effectively incorporating it into their teaching (Groff & Mouza, 2008; Levin & Wadmany, 2008; 
Russell et al., 2007). This can be attributed to teachers' negative perceptions of technology 
(Crompton, 2013a). Academics' perceptions of mobile technologies significantly influence the 
effective implementation of mLearning (Handal et al., 2013; MacCallum & Jeffrey, 2009). 
Therefore, if academic staffs are to enhance teaching and learning practice effectively by 
integrating emerging mobile technologies, they must understand their particular attributes, 
perceive self-efficacy in using them, have positive attitudes towards their pedagogical affordances 
and recognize challenges to implementing them in education. In Palestine, university instructors' 
views on integrating mobile technology into their teaching are rarely considered. Therefore, this 
research explores the perceptions of academic staff at the Palestine Technical University - 
Kadoorie (PTUK) towards the integration of SMDs in teaching, focusing on the most popular 
devices in Palestine: Android phones, iPhones, and iPads. 


Literature Review 

Educators' perceptions of the value of integrating smart mobile devices to enhance teaching are 
paramount to the success of implementing mobile technological innovation in education (Handal 
et al., 2013; Marinakou & Giousmpasoglou, 2014). A number of studies illustrate educators' 
perceptions of the functionalities, self-efficacy, pedagogical affordances and challenges of these 
devices (Archibald et al., 2014; Churchill et al., 2012; Handal et al., 2013; Kenny et al., 2012; 
Marinakou & Giousmpasoglou, 2014; Mills et al., 2014; Pegrum et al., 2013; Sad and Goktas, 2013; 
Thomas & O'Bannon, 2013; Woodill, 2013). 
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Functionality and Features of Mobile Devices 

SMDs are revolutionary in combining computing and communication features in a single mobile 
device (Khaddage, 2013). Their popularity arises from the mobility of the technology, of the 
learner and of learning, especially in the HE landscape (El-Hussein & Cronje, 2010). Smartphones 
(e.g. iPhone, Android, BlackBerry, and Windows phones) and tablets (e.g. iPad, Galaxy, LePad, and 
Dell Streak) are portable, handheld devices with the processing power and memory capacity to 
run various applications and store data such as documents, pictures and videos. In addition to calls 
and messages, they offer e.g. internet access, cameras, global positioning systems (GPS), audio 
and video recorders, which can be valuable instructional tools (Woodill, 2013). SMDs also provide 
a wide range of interactive software applications (apps), either pre-installed or freely and cheaply 
available, to support web browsing, social media, communication, location-based functions, 
interactivity, media production, entertainment and so on. This makes SMDs highly customized, 
personalized platforms for communication, organization, social networking, information 
production, and content management (Khaddage & Lattemann, 2013). 

Thomas et al. (2013) surveyed 78 teachers to identify the cell phone features that they had used 
for school-related work. Of the 10 features identified, almost half reported using the camera, 
clock, alarm and timer (46.2%), and e-mail and texting (42.3%). Other features (Internet, 
calculator, apps, video recorder, and audio recorder, accessing social networks) were used less 
frequently. Thomas and O'Bannon (2013) studied 92 pre-service teachers' perceptions at 
Midwestern Liberal Arts University and found that the features of cell phones providing 
instructional benefits were the calculator (79.3%), Internet (77.2%), and the audio player (67.4%). 
The features they believed to be the least useful were texting (82.6%) and access to social 
networking (85.9%). 

Many researchers report that SMD use has so far been limited to social communication, navigation 
information and resources, whereas few users have regarded mobile learning as a core 
pedagogical activity (Bennett et al., 2008; Handle et al., 2013; Thompson, 2013). As devices 
continue to enter the market, new features and capabilities appear increasingly frequently 
(MacCallum & Jeffery, 2009). Therefore, it is important to encourage faculty to be confident in 
exploring other SMD functions for use in teaching. 


Pedagogical Affordances 

The effective use of SMDs in education requires knowledge of their functionalities and how to use 
them, but teachers must also understand their pedagogical affordances (Mishra & Koehler, 2006). 
Klopfer and Squire (2008) summarize these as portability, social interactivity (collaboration), 
context sensitivity (gathering real or simulated data), connectivity (to data collection devices, 
other handhelds, networks) and individuality. 

More recently, Kearney and Maher (2013) explored mobile learning for pre-service teachers, who 
used their iPads to mediate their own professional learning, exploiting features of authenticity and 
personalization in both formal and informal settings. The participants captured out-of-class math 
phenomena, following up and discussing implications for their teaching. They also used their 
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devices to facilitate an enhanced awareness of math in everyday contexts, then used this 
knowledge to develop rich, contextualized ideas for their own ICT-mediated math tasks. They 
exploited the iPad's potential to conveniently and spontaneously take notes, observe lessons and 
make multi-modal reflections. Finally, they trialed a range of iPad-supported math assessment 
techniques, involving the generation and annotation of new media. Khaddage and Lattemann 
(2013) studied the use of three mobile apps (e-Lecture-Producer, Dropbox and QR Code) by 26 
second-year students on an e-commerce course at Sharjah Women's College. They found that 
mobile devices and apps can be used as a form of ubiquitous learning, allowing teachers and 
students to collaborate, communicate and learn together, bridging formal and informal learning. 

A qualitative study of teachers' adoption of iPod and iPad smart devices was conducted in 
Australia by Pegrum et al. (2013). Mobile devices were seen as enhancing student motivation and 
engagement, with empirical evidence of improved student learning. Teachers perceived the 
potential of these devices to be used for both organizational and pedagogical purposes. There 
were particular benefits for students with special needs, including those requiring early 
intervention or struggling with the curriculum, and those with visual impairments or dyslexia, who 
could resize and reformat text, as well as using voice recognition and text-to-speech apps. 
Participants in a study by Handal et al. (2013) perceived the greatest potentials of mobile 
technology as facilitating anywhere-anytime learning, improving students' communication beyond 
the university walls and enhancing autonomous learning. Marinakou and Giousmpasoglou (2014) 
investigated the adoption of mLearning at four universities in the Kingdom of Bahrain. Most 
respondents (84.4%) found that mobile devices were very important in facilitating collaborative 
learning and information retrieval, and in sharing resources, whereas the least important function 
was assessment. 


Faculty Attitudes and Self-Efficacy 

In addition to appreciating the functionalities of SMDs, faculty members need to be competent in 
using these devices. Mobile self-efficacy has been investigated in several contexts among both 
instructors and students (Kenny et al., 2012; MacCallum & Jeffery, 2009; Yang, 2012). In general, 
these studies found that teachers with high self-efficacy in using technologies were more likely to 
integrate these tools into their teaching. Kenny et al. (2012) quantitatively assessed the self- 
efficacy of nursing faculty and students at a community college in western Canada related to their 
potential use of mobile technology. The median mobile self-efficacy score was 75%, indicating that 
both faculty and students were highly confident in their use of mobile technologies and prepared 
to engage in mobile learning. 

Yang (2012) investigated attitudes and self-efficacy among 58 second-year university students in 
Taiwan who used mobile devices for mLearning in an English class. Most were competent enough 
in using mobile devices to read the assigned texts, post questions, read and provide feedback to 
peers. Students also took environmental pictures and filmed authentic scenarios related to what 
they had learned in textbooks. They then shared their pictures and films via the mobile devices. In 
other words, they possessed high self-efficacy for mobile devices and would thus relate the 
authentic material to the learned material. 
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A mixed-methods study by Bansavich (2011) investigated attitudes towards the potential use of 
iPads in HE. Forty faculty members at the University of San Francisco indicated that key 
advantages included the e-reader and electronic textbook capabilities, annotating and note-taking 
for meetings and classes, multimedia viewing and interactivity, mobile learning inside and outside 
the classroom, high levels of engagement in language learning, use in clinical settings, apps for the 
sciences, and strong potential for teacher-student and student-student interactivity. Walters 
(2011) suggests that portability and kinesthetic interaction help students to develop visual and 
spatial skills, boosting creativity, while teachers can easily use iPads collect assignments. 

Sad and Goktas (2013) surveyed 1,087 pre-service teachers regarding their perceptions of the 
instructional value of laptops and mobile phones. Participants did not perceive mobile phones to 
be effective instructional tools, whereas Thomas et al. (2013) found that a slight majority of 
instructors did support the classroom integration of mobile phones, stating that they engage and 
motivate students. Further, Thomas and O'Bannon (2013) found that more than half of pre-service 
teachers identified anywhere-anytime learning opportunities, increased student engagement, 
opportunities for differentiation of instruction, increased communication, and increased student 
motivation as benefits of using cell phones in the classroom. 


Challenges 

Alongside these advantages, challenges to the integration of mobile technologies in teaching must 
also be considered. Many researchers indicate specific physical limitations of SMDs, such as small 
screens, limited battery time and frustratingly small keypads (Bansavich, 2011; Marinakou and 
Giousmpasoglou, 2014; Pegrum et al., 2013). Furthermore, the bring-your-own-device (BYOD) 
model presents a challenge of a different kind in terms of the standards and specifications of the 
devices permitted to be used in class and, in particular, to log into an institution's network, with all 
of the attendant implications for institutional policies as well as IT support (Traxler, 2010). Here, 
network speed, capacity and security are likely to become increasingly important (e.g. Melhuish & 
Falloon, 2010; Traxler, 2010). 

Khaddage (2013) argues that mLearning should not be restricted by brand, device or operating 
system; yet most apps currently in use are pure native apps developed for a particular device and 
operating system, thus unusable across multiple platforms. Moreover, according to Pegrum et al. 
(2013), the many available apps are often underpinned by information-transmission or behaviorist 
drill-and-practice approaches, thus of relatively limited value in social constructivist classrooms 
oriented towards problem solving and critical enquiry. 

According to MacCallum and Jeffery (2009), although today's educators may be more familiar with 
technology in general, they still may not be fully prepared or able to integrate newer mobile 
technologies into their teaching. Various studies of mLearning implementation (e.g. Crompton, 
2011; Handal et al., 2013; Pegrum et al., 2013) highlight educators' attitudes towards the use of 
mobile technology and their ability to understand its functionalities and affordances as significant 
constraints to its meaningful pedagogical integration. Educators see mobile technology as an 
inappropriate distraction for learners, promoting disruption and cheating (Khaddage and 
Lattemann, 2013; Thomas et al., 2013; Thomas and O'Bannon, 2013). Other ethical issues concern 
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digital safety, privacy and surveillance, and the blurring of public-private boundaries (e.g. Pachler 
et al., 2010; Traxler, 2010). 

Only 23 percent of the teachers surveyed by Pegrum et al. (2013) felt well prepared to integrate 
mobile technology into their instruction, while half of those surveyed by Handal et al. (2013) 
believed that they needed training. Educators therefore need training into how to incorporate 
these devices into content and to explore truly innovative uses (Melhuish & Falloon, 2010; Pegrum 
et al., 2013). Training programs can also foster positive attitudes towards technology through a 
deeper understanding of its affordances, increased personal knowledge and greater confidence in 
its use (Crompton, in press). 

Finally, weak institutional support can hinder effective integration (Shraim, 2012). Effective mobile 
learning environments need "strong institutional support, including the design of relevant 
resources in mobile format... and technical support" (Sharpies, 2007, p. 8). 


Research Questions 

The major purpose of this study is to investigate faculty's perceptions of the value of integrating 
smart mobile devices into their teaching. The main research questions are: 

1. What attributes/physical features of smart mobile devices (smartphones/tablets) do 
faculty perceive as unique/useful for incorporation into their teaching activities? 

2. What do faculty perceive as the pedagogical affordances of smartphones/tablets in 
enhancing teaching and learning? 

3. To what extent do faculty perceive self-efficacy in integrating smartphones/tablets into 
various teaching activities? 

4. In the context of Palestine, what do faculty perceive as the challenges to integrating 
smartphones/tablets into their teaching? 


Methods 

A quantitative descriptive method was used to investigate the perceptions of faculty members 
regarding the integration of smart mobile technologies in their teaching activities. A questionnaire 
was developed, based on literature related to mLearning. In addition to personal information, the 
questionnaire items addressed perceptions of the physical attributes of SMDs, self-efficacy, 
pedagogical affordances and challenges. There was a mix of question types, including four- and 
five-point Likert-scale items, checklists, and an open-ended question. The content validity of the 
questionnaire was assessed by two experts in the field of educational technology. Positive 
feedback was received and some changes were made to the instrument according to their 
suggestions. The reliability of the constructs was examined using Cronbach's alpha see Table 1. 
The invitation to complete the questionnaire was sent by the PTUK university email to 190 faculty 
members. The survey was conducted from 10 th of January 2015 through 5 th of February 2015. 
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Tablel. Reliability of the Constructs 


Constructs 

Items 

Cronbach's alpha 

Perceptions of the Physical Attributes of SMD 

11 

0.81 

Perceived Pedagogical Affordances of SMD 

10 

0.83 

Perceived Self-Efficacy in Using SMD 

13 

0.86 


Findings 

The following five subsections summarize the main results of the study, concerning first 
participants' information, then each of the four research questions: perceptions of the physical 
attributes of SMDs, self-efficacy, pedagogical affordances and challenges. 


Participants' information 

A total of 63 faculty members at PTUK participated in this study. Seven of the received responses 
were dropped because they were incomplete. Of the 56 responses, 30% females and 70% males, 
representing various disciplines: 63% in sciences and 37% in humanities. Three-quarters were 
between the ages of 25 and 45. Older individuals tended to decline to participate, perhaps being 
less attracted to technology and having less dependency on it. The majority of the 56 participants 
(91%) owned a smartphone and only 9% owned a basic cell phone. Half had tablets and 43 owned 
multiple devices, including smartphones, iPads and digital cameras. 


Perceptions of the Physical Attributes of Smart Mobile Devices 

The perceived usefulness of the attributes of SMDs for teaching activities varied. Figure 1 shows 
that 81% of respondents found their most useful feature to be mobility in terms of internet 
connectivity and portability, helping students to learn anywhere at any time. Almost as many 
(79%) felt that generic apps were useful or very useful. Other important features were audio/video 
(73%), camera (71%), storage (67%) and messaging (63%). Conversely, respondents did not 
consider the virtual assistant or GPS very useful features for students. Tracking the position of 
mobile devices is politically sensitive in a conflict area such as Palestine. 


Perceived Pedagogical Affordances of Smart Mobile Devices 

Participants were asked to rate on a 5-point Likert scale their agreement or disagreement with a 
set of statements on the pedagogical affordances of smartphones/tablets. The means for most 
responses were above the mid-point of 3 (Table 2). Overall, respondents had a positive perception 
of the affordances of mobile devices in their teaching. The strongest agreement was with the 
statement that the use of SMDs links formal learning with informal learning spaces by providing 
anywhere-anytime learning opportunities (mean=3.82). Another important affordance was to 
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develop further interest in subject matter, making learning more enjoyable, meaningful and 
accessible (mean=3.79). The least important perceived affordance was to provide students with 
varied formative and summative assessments aligned with learning outcome (mean=2.34), and to 
promote student reflection using collaborative tools to clarify their conceptual understanding and 
thinking (mean=2.84). 


Others (games, e-books) 

Virtual assistant 
GPS 

Subject-specific apps 
Voice and video calls 
Smart screens 
SMS and MMS messages 
Cloud / memory storage 
Camera 

Audio/ video recorder/player 
Generic apps 
Mobility(lnternet.. 

0% 20% 40% 60% 80% 100% 120% 



■ not useful 

■ moderately 
useful 

■ useful 


Figure 1. Perceptions of the Physical Attributes of Mobile Devices 


Table 2. Perceived Pedagogical Affordances of SMDs 


Rank 

Statements: "The use of smartphones/tablets in teaching...." 

Mean 

1 . 

... links formal learning into informal learning spaces by providing 
anywhere and anytime learning opportunities. 

3.82 

2. 

... develops further interest in subject matter, makes learning more 
enjoyable, meaningful and accessible. 

3.79 

3. 

... provides a dynamic visualization of concepts to better 
communicate ideas to students. 

3.56 

4. 

... facilitates educational management of marks, attendance, 
calendar, reminders. 

3.53 

5. 

... engages students in exploring real-world issues and solving 
authentic problems. 

3.48 

6. 

... personalizes learning activities and allows me to differentiate my 
lessons to address students' diverse learning styles. 

3.27 

7. 

... keeps me up to date with pedagogical innovation and new trends 
in instructional strategies to meet the needs of 21 st -century 
learners. 

3.07 

8. 

... enriches my teaching experience through social collaboration with 
colleagues and professional associations. 

2.98 

9. 

... promotes student reflection, using collaborative tools to clarify 
their conceptual understanding and thinking. 

2.84 

10. 

... provides students with varied formative and summative 
assessments aligned with learning outcomes. 

2.34 
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Perceived Self-Efficacy in Using Smart Mobile Devices 

Participants were asked to assess their own ability to use different functions of SMDs, rating 
themselves as basic, intermediate, experienced, or professional. In general, participants were 
confident in using several basic functionalities in their teaching. The highest percentages assessed 
themselves as professional in communicating with students through text messages and email 
(56%), in using a camera (51%) and in networking via social sites (47%). Conversely, many 
described themselves as having only basic skill in connecting a mobile to a projector (66%), 
constructing multimedia objects (62%) and downloading a subject-specific app that aligns with 
learning outcomes (41%). 


Perceived Challenges 

The survey listed several challenges that might arise when integrating SMDs into teaching. The 
greatest challenges for respondents were wireless network limitations (93%) and their own lack of 
experience or knowledge of how to use SMDs in lessons (88%). Over 80% had concerns about 
finding the time to design and implement their plans and about exploring appropriate apps to 
match the content being taught. The three least important challenges concerned networking with 
professional associations (59%), hardware limitations (50%) and language (23%). PTUK learners 
tend to prefer mobile apps in Arabic, as this is the language of study. 

Table 3. Perceived Challenges 


Rank 

Challenges 

Frequency 

% 

1 . 

Wireless network limitation (Wi-Fi, 3G, 4G) 

52 

92.9% 

2. 

Lacking in experience or knowledge of how to integrate mobile technologies in 

49 

87.5% 

3. 

Finding the time to design and implement my plan. 

46 

82.1% 

4. 

Exploring appropriate apps that match the content being taught. 

45 

80.4% 

5. 

BYOD: Devices use different platforms. 

42 

75.0% 

6. 

Mobile app software limitations (limited functionality, e.g. cross-platform.). 

41 

73.2% 

7. 

Teachers' beliefs (distracting, cheating, resistance to change....). 

40 

71.4% 

8. 

Getting adequate technology support. 

38 

67.9% 

9. 

Getting institutional support (funding, infrastructure, policy,...). 

37 

66.1% 

10. 

Cost of devices, apps, training. 

36 

64.3% 

11. 

Networking with professional associations. 

33 

58.9% 

12. 

Mobile device hardware limitations (screen size, screen resolution, keyboard. 

28 

50.0% 

13. 

Other (language...) 

13 

23.2% 


Discussion 

Factors affecting the successful integration of mobile devices include the pedagogical beliefs of 
educators as well as their skills and knowledge (Thomas & O'Bannom, 2013). The participants 
identified several pedagogical affordances of SMDs that would be useful to enhance their teaching 
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practices. It is widely believed that by generating content from real-world contexts, SMDs provide 
learners with authentic tasks, keep them active and support teachers in creating more engaging 
experiences (Pegrum et al., 2013). Half of participants agreed that SMDs helped them to engage 
students in exploring real-world issues and solving authentic problems. Smartphones/tablets offer 
learners various ways to connect the curriculum with real life and to engage through text, voice, 
image, and video. For example, teachers of English as a second language can ask learners to use 
their mobiles to access various news sites or podcasts, to listen or read current reports of global 
interest on e.g. Ebola, sport, economics, finance, technology, science or education, then to 
prepare a two-minute talk using the VoiceThread app to express their own opinions. This 
encourages higher-level thinking skills and improves students' reading, listening and speaking 
skills. Thus, SMDs support teachers in ways consistent with the above assertion of Pegrum et al. 
(2013), creating a more meaningful learning experience because learners take more responsibility 
for their learning and feel as though they are contributing in unique ways. 

Mobile devices can play an important role in the informal learning environment, as they can be 
used for communication, collaboration, gathering and sharing of information (Khaddage & 
Lattemann, 2013). 72% of participants agreed that SMDs help to link formal learning into the 
informal learning spaces; portability and internet connectivity are significant in creating 
"ubiquitous learning" (Murphy, 2011). The slim, lightweight devices are easily carried anywhere, 
while Internet connectivity through built-in Wi-Fi and 3G/4G networks allows learning content to 
be accessed anywhere at any time (El-Hussein & Cronje, 2010). However, mobility needs reliable 
networks. 93% of participants expressed concerns with the limited connectivity and unreliability of 
Wi-Fi and 3G/4G networks in Palestine. While the Internet is commonplace in developed countries 
today, access remains patchy in developing countries. In Palestine, for example, free 3G/4G web¬ 
browsing is not available, due to Israel's refusal to release the frequencies required. 3G/4G is an 
important requirement for the successful implementation of mobile learning, which is difficult to 
meet at present (Shraim, 2014). 

71% of participants found built-in cameras useful. Teachers can motivate learners to take images 
and video of real life in diverse locations and to share this user-generated content digitally with 
their peers, learners can also collect information using the SMD's camera/microphone, write 
notes, discuss findings through instant messaging or share them on social apps. This affordance is 
particularly important given the political restrictions on movement in Palestine, whereby many 
young people are unable to visit various locations such as Jerusalem or Gaza. SMDs can help 
teachers to overcome such limitations and to bridge formal and informal reality for students who 
value anytime, anywhere, on-demand, flexible learning. 

Personalized learning environments are important for a generation who expect learning to be "just 
in time, just enough, and just for me" (Rosenberg 2001). Half of participants agreed that SMDs 
helped them to personalize learning activities and differentiate their lessons to address students' 
diverse learning styles. Teaching materials can be customized to learners' learning style, location, 
time and activity (Isabwe, 2014). Portability, connectivity and social networks allow learners to 
access material and learn individually, at their own pace and style, "just in time". Another 
important aspect of personalized student learning is the wide choice of apps and resources 
available to learners via their SMDs, but for academics, this is a challenging process. 80% of 
participants expressed concerns in selecting apps appropriate to learners and to the content being 
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taught. Academics need to understand whether to use a native app or a web app, and at what 
level; to use apps in content transmission, behaviorist apps to reinforce learning, or constructivist 
apps to promote students' creativity and higher-order thinking (Oakley et al., 2012). Pegrum et al. 
(2013) conclude that it is important that teachers have access to valid and usable criteria by which 
to evaluate educational apps for a range of purposes, and access to a database of quality apps, 
checklists or rubrics; such tools need to be developed and widely disseminated to help teachers to 
judge quality and appropriateness. 

Students also come to the university with SMDs; therefore, unlike centrally provided laptops or 
computers, the BYOD model creates personalized learning on different platforms, rather than a 
one-size-fits-all roll-out of a particular device (Isabwe, 2014). However, BYOD was perceived as a 
constraint to effective integration of SMDs by three-quarters participants. Implementing different 
apps on different devices and platforms (e.g. iOS and Android) is difficult and requires careful 
planning. Similarly, Pegrum et al. (2013) found that mobile devices available among students 
varied from SMDs to non-smart mobiles. Quinn (2000) suggests that a mobile learning solution 
must work for a wide range of devices. Mobile learning models should be capable of device¬ 
independent delivery of learning content and learning management. 

Three-quarters of respondents agreed that SMDs help faculty to develop further interest in subject 
matter, make learning more enjoyable, meaningful and accessible. Features of mobile technology 
affect content delivery, time and location of engagement, and collaborative opportunities 
(Crompton, 2013b). Instructors can deliver learning material in different formats and learners can 
interact with it more easily and enjoyably, using e.g. highlighting, bookmarking or note-taking, 
then share with peers using touch, movement and even facial expressions. Over half of 
participants considered smart screens useful for interaction, visualization, annotation and 
zooming. According to Johnson et al. (2010), human-computer interactions are moving away from 
the standard keyboard and mouse, towards more intuitive, gesture-based communication systems 
responsive to natural human movements. To improve learning and maintain motivation, activities 
should be fun; Isabwe (2014) refers to the "gamification" of mobile learning. Games were 
considered useful by 43% of participants. Mobile devices have multiple features to support gaming 
applications; this opportunity should be seized, especially for less motivated students. 

A specific affordance of mobile devices is to help faculty to provide a dynamic visualization of 
concepts to better communicate ideas to students. More than 62% of respondents agreed. Many 
apps for analyzing and visualizing complex datasets are becoming more readily available. 
Educators see great potential for apps that allow science students to manipulate data and process 
statistics, deepening their understanding of complex relationships and concepts (Johnson et al., 
2010). For example, infographic apps are increasingly important, combining different types of 
video and audio to capture rich experiences. It is widely believed that visualization gives a better 
representation of data that enables learners to better understand and interpret information than 
inputs in figures and words; this can improve both attention and comprehension. 

The results also indicated that half of participants perceived a technological challenge in the 
limited usability and physical attributes of mobile devices, such as screen size, memory, battery 
life and storage capacity, especially for basic devices. This finding is supported by other research. 
For example, Pegrum et al. (2013) found that screens can be too small, especially for reading 
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pages of text. Similarly, Archibald et al. (2014) report negative perceptions of typing data into 
small devices; they suggest that any electronic data-input form should be designed to collect the 
most valuable information with minimal effort. According to Texlar (2010), these devices are not 
designed for educational purposes. However, technical specifications change rapidly and the new 
generation of SMDs have many refined functionalities (Shraim, 2014). 

Nearly two-thirds of participants highlighted the usefulness of SMDs in facilitating educational 
management of grades, attendance, calendars, reminders, registration etc. This result is consistent 
with other research including Pegrum et al. (2013), who found that mobile technology could be 
used to monitor individual progress by keeping track of which courses had been administered to 
particular students. 

A significant affordance of SMDs, perceived by only 25% of participants, is to provide students 
with varied formative and summative assessments aligned with learning outcomes. Various mobile 
apps can support formative assessment by means of frequent multiple choice tests of students' 
performance and progress, enabling teachers to make changes in instruction for those 
experiencing difficulty. For example, teachers can use i>clickers (a remote device or a web-based 
multiple choice voting system) and Poll Everywhere (a web-based multiple choice voting system) 
to assess students' understanding in real time, analyzing misconceptions, displaying responses 
instantly for discussion, providing formative data to guide instruction, and efficiently administering 
and scoring quizzes. Teachers can also present a problem or case study to the class, followed by 
multiple-choice answers using i>clickers. This affordance was perceived as valuable by relatively 
few respondents, not only because assessment apps are more appropriate for formative than 
summative assessment, but perhaps also because of institutional policy: security, access control 
and privacy issues arise, as mobile devices may use a multitude of network access technologies. 
Assessment must change, along with teaching methods, tools and materials. 

The affordances of mobile technology facilitate communication and interaction in the community 
of learners. Synchronous and asynchronous collaboration is achieved through many 
communication apps such as email, SMS, file sharing, and social networking (Isabwe, 2014). 
Communication by texting was perceived as useful by around of 63% of participants, being simple, 
cheap and almost universally accessible. SMS applications can help faculty to engage learners 
anywhere and anytime, encourage interaction, and facilitate social learning (Elias, 2011). Although 
they are limited to 160 characters, SMS applications can work on any mobile device almost 
instantaneously (e.g. for sending timely alerts). Learners may also interact with each other using 
instant messaging programs on SMDs. By contrast, Thomas and O'Bannon (2013) found that 
texting was perceived as least useful, perhaps because their respondents associated it with 
classroom distraction. Only 27% of PTUK participants saw voice and video calls as a useful means 
of communication between staff and students. This may be because voice calls are expensive in 
Palestine, while free calls through social networking apps need an Internet connection, which is 
not always available. 

Mobile learning supports a social-constructivist pedagogy, with particular emphasis on students' 
responsibility and ownership of learning. Students working in collaborative groups are more active 
learners and more accountable to the group for learning (Pegrum et al., 2013). Only 35% of 
participants agreed that mobile technologies help faculty to promote student reflection using 
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collaborative tools to clarify students' conceptual understanding, thinking and generating 
content. There are many apps that can help students reflect on their learning, such as VoiceThread 
and Asana. Students are often strongly motivated to post their reflections, encourage 
collaborative learning, and build skills in higher-level thinking, oral communication, self¬ 
management and leadership. The low score may reflect teachers' concerns about Arab culture 
regarding female privacy. 

Many participants (41%) agreed that mobile technologies enrich teachers' experience through 
social collaboration with colleagues and professional associations. Social networking apps such as 
Facebook, Twitter and Linkedln allow faculty to find other professionals with common interests, 
discuss pedagogical issues, and share experience. 45% of participants also agreed that mobile 
technologies help faculty to keep up to date with pedagogical trends and innovation to meet the 
needs of 21 st -century learners. Changes are happening and teachers should run to keep up with 
them. More effort is needed to develop activities that satisfy learners' needs. Therefore, teachers 
should adapt to rapid technological change, matching students' behavior and learning 
preferences. The findings also indicated that 82% of participants expressed concerns with finding 
the time to design and implement their plans. Teaching load in the Palestinian universities is 12 
credit hours and majority of teachers prefer to take overload due to the low salary. It is time- 
consuming to develop new approaches and resources, explore appropriate apps, and keep up-to- 
date with innovations, adding to teachers' workload. This result is consistent with Handal et al. 
(2013) and Pegrum et al. (2013), who emphasize the importance of networking as a platform for 
professional development. This is a sustainable model which could encourage collaboration, save 
time and energy, and alleviate academic workload (Handal et al., 2013; Oakley et al., 2012). 

While almost all respondents used SMDs in daily life, most lacked experience and knowledge of 
integrating them into their teaching activities. This finding is consistent with many studies of 
mobile learning implementation (Handal et al., 2013; Pegrum et al., 2013; Sad & Goktas, 2013; 
Yang 2012). Faculty still did not understand the concept of mLearning and the pedagogical and 
technological considerations of integrating mobile technology into their teaching. This indicates 
that academics need to know when to use mobile technology, when mobile apps are suitable for 
integration into specific activities, and which content is most effectively presented to learners on 
small mobile screens. They must also understand the just-in-time nature of mLearning. According 
to Stayton (2011), mobile solutions are appropriate in creating bite-sized chunks of information, 
which is especially critical when using devices with very small screens. Therefore, it is important to 
train faculty in how to integrate these devices, in terms of both content and pedagogy (Mishra & 
Koehler, 2006). 


Opportunities of Integrating SMDs in HE Teaching 

Participants were questioned about their interest in integrating SMDs into their teaching in the 
future. Only 25% were very interested in doing so, 40% somewhat interested and 35% not 
interested. Handal et al. (2013) measured the degree of adoption of mobile learning devices 
among academic staff at an Australian university at three on a six-point scale: academics were 
beginning to understand the process of using mobile technology and to identify specific tasks for 
which might it be useful. Marinakou and Giousmpasoglou (2014) found that three-quarters of 
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respondents believed that mLearning would become an integral part of mainstream HE within five 
years. However, it cannot be assumed that teachers will automatically be able to use these devices 
(Johnson et al., 2010). Faculty still lack confidence, such as in using mobile apps to construct 
multimedia objects embedding pictures and animations, or in connecting their mobile devices to 
projectors. The necessary training should be easy to provide, as unlike computers, mobile devices 
are readily used without advanced technological skills. According to Khaddage and Zeidan (2012), 
the rapid development of mobile devices and their applications can simplify the process of 
integration into teaching and learning for non-technical users of all educational backgrounds. 
Pegrum et al. (2013) report that in some schools, teachers and other staff have successfully learnt 
SMD competence alongside and from students. 

Another perceived challenge identified by 71% of participants was teachers' own beliefs. 
Resistance to changes in teaching practice was observed by Khaddage and Zeidan (2012), who 
reports that older teachers lack confidence in using these devices, seeing them as a distraction 
(Thompson, 2013), or as potential tools for cheating (Sad & Goktas, 2013). Teachers need both 
the pedagogy and the time to think about how to change their practices to incorporate SMDs. 
Technology provides both a challenge and an opportunity for us to rethink what we are doing and 
how we are doing it. 

In order to use SMDs effectively in their teaching, academics need to have a positive attitude 
towards mobile technology and to keep up-to-date with pedagogical innovations, thus meeting 
the demands of young learners to connect with their peers and teachers via SMS, voice/video 
calls, Facebook, Skype, Twitter, YouTube, etc. It is now important to have leaders and key teachers 
in universities who have an interest in implementing mobile handheld technologies, to act as role 
models and provide support to other teachers who will share their enthusiasm for the use of SMDs 
(Oakley et al., 2012). 

Finally, institutional support is important to successful implementation of mobile learning. Two- 
thirds of participants perceived poor institutional support as a barrier to adopting mLearning. 
Similarly, Marinakou and Giousmpasoglou (2014) highlight the need for institutional support 
including investment in infrastructure, promoting the adoption of new teaching practices, training 
staff, and developing clear policy. The use of SMDs in the classroom is banned in Palestine. To be 
widely adopted, mobile technology must be part of a comprehensive and systematic effort to 
change education policy (Handal et al., 2013). 


Conclusion 

With the growing use of SMDs among educators and learners in Palestine, this study has 
investigated faculty perceptions of using these devices for meaningful instruction. The findings 
show that while mobile learning (mLearning) is still at an experimental stage in Palestine, 
respondents had positive perceptions of the affordances of SMDs in their teaching. SMDs offer 
much functionality and new opportunities in the evolution of technology-enhanced learning, 81% 
of respondents found their most useful feature to be mobility in terms of internet connectivity and 
portability, helping students to learn anywhere at any time. 
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Participants identified several pedagogical affordances of SMDs that would be useful to enhance 
their teaching practices. The most important affordances were linking formal and informal 
learning spaces, and developing interest in the subject matter, thus making learning more 
enjoyable, meaningful, and accessible. Half of participants also agreed that SMDs helped them to 
engage students in exploring real-world issues and solving authentic problems. 
Smartphones/tablets offer learners various ways to connect the curriculum with real life and to 
engage through text, voice, image, and video. 

Despite the high percentage of smartphone ownership, the study found that faculty were largely 
still unaware of the full advantages of the newly released SMD functionalities for their teaching, 
and indeed in daily life, including basic functions such as voice calling, photography, Internet 
access and social networking. Therefore, they should become familiar with these basic functions 
and be encouraged to explore more advanced ones for use in teaching. The results also identify 
various challenges. The greatest challenges for respondents were wireless network limitations 
(93%) and their own lack of experience or knowledge of how to use SMDs in lessons (88%). Over 
80% also had concerns about finding the time to design and implement their plans and about 
exploring appropriate apps to match the content being taught. 

In order to take full advantage of SMDs in their teaching, faculty must be familiar with how to use 
them and must understand their affordance and how to incorporate their functionalities into 
teaching activities. The results also identify and the need for institutional support to invest in 
academics' professional development and training in technology, in order to enhance the 
perception of mLearning in higher education in Palestine. 

The limitations of this study include the small and limited sample of faculty from a single 
Palestinian university. Further research might focus on using the TPACK model to provide faculty 
with an understanding of the integration of subject content, pedagogical techniques, and mobile 
technological affordances. There is also a need to develop a set of principles to guide faculty in 
selecting appropriate apps while designing and applying mobile technologies. 
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